iNtRODUCtiON
Penile cancer is a rare malignant disease. The annual incidence of squamous cell carcinoma (SCC) of the penis is approximately 1.0 per 100,000 men in Hong Kong and the number of new cases in year 2012 was 32.
1 More than 95% of penile cancer is SCC. It originates from the epithelium of the inner prepuce or the glans. Penile cancer is common in regions with a high prevalence of human papillomavirus (HPV) and at least one-third of cases are attributed to HPV-related carcinogenesis. The incidence of penile cancer increases with age and peaks at the sixth decade of life. 2 We report our institutional experience of SCC of the penis over 14 years.
MEtHODS
Patient database of our institution were reviewed to identify patients treated for primary SCC of the penis from January 2000 to December 2013. We identified 30 patients with primary SCC of the penis. Demographic, clinical, and pathological data were reviewed retrospectively from patients' case records. All cases were restaged using the 2010 American Joint Committee on Cancer (7th edition) staging criteria; if surgery was not performed, clinical staging was applied. Follow-up and survival data were calculated from the date of histological diagnosis to most-recent visit or death.
Descriptive analyses were used for patient demographics and clinicopathological characteristics. Statistical analyses were conducted using the Statistical Package for the Social Sciences (Windows version 21.0; SPSS Inc, Chicago [IL], USA). The Kaplan-Meier method was used to calculate overall and disease-free survival.
RESUltS

Demographics and Staging
Between January 2000 and December 2013, 30 patients who had primary SCC of the penis were identified ( disease with direct invasion of the pubic symphysis. Among the eight patients with unknown clinical or pathological node status, five underwent local surgery to the primary tumour only, one had palliative radiotherapy to the pelvis, and two passed away shortly after histological confirmation. Although no HPV testing was performed in any of our patients, seven (23.3%) patients had a history of phimosis or paraphimosis and 18 (60.0%) were current or ex-smokers.
treatment
Radical Treatment
Radical treatment was administered to 20 patients, of whom 18 underwent curative surgery, one patient underwent brachytherapy, and one received local external beam radiotherapy.
Among those who underwent radical surgery, one (5.5%) underwent circumcision only, six (33.3%) underwent either partial or total penectomy, four (22.2%) underwent penectomy with ipsilateral inguinal lymph node dissection, six (33.3%) underwent penectomy with bilateral inguinal lymph node dissection, and one (5.5%) underwent radical circumcision and was scheduled for sequential lymph node dissection ( Table 2) .
Two patients received adjuvant external beam radiotherapy: one patient was given adjuvant radiotherapy to true pelvis and bilateral groins (50 Gy in 25 daily fractions over 5 weeks then electron boost to left groin with 9 Gy in 3 daily fractions over 3 days) due to positive left inguinal lymph node after total penectomy and left inguinal lymph node dissection. The other patient received adjuvant radiotherapy to the right groin only (58 Gy in 29 daily fractions over 6 weeks) due to prior suboptimal inguinal lymph node surgery consisting of right inguinal lymph node excision only together with partial penectomy and left inguinal lymph node dissection.
None of the patients in this series received neoadjuvant or adjuvant chemotherapy.
Palliative Treatment
Seven patients received palliative oncological treatment while three patients died shortly after histological diagnosis. Among the seven patients who received palliative treatment, two received palliative penectomy; six received palliative radiotherapy, of whom three refused surgery due to advanced age and three had locally and regionally advanced disease; one received one cycle of palliative chemotherapy with cisplatin and 5-fluorouracil (PF). Some patients received more than one modality of palliative treatment in their lifetime. The various treatments received by these patients are summarised in Table 2 .
Of the two patients who received palliative penectomy, one patient had cN3 disease at presentation and was scheduled for staged surgery. Total penectomy was performed but the patient then refused further inguinal lymphadenectomy and received two courses of palliative haemostatic radiotherapy to the right inguinal and pelvic regions. The other patient was found to have multiple lung metastases at presentation. No inguinal lymph node was detected in staging imaging and thus only palliative partial penectomy was performed. Palliative chemotherapy was offered but the patient refused any systemic treatment after surgery and opted for hospice care.
Six patients received palliative radiotherapy. Radical surgery was refused by three patents due to advanced age and multiple medical comorbidities. The remaining three patients had locally and regionally advanced disease and radical surgery was not feasible.
treatment Outcome
Radical Surgery
Among the 18 patients who underwent radical surgery, the 5-year disease-free survival and 5-year overall survival was 32.8% and 43.8%, respectively (Figure Table 3 .
The two patients who developed local recurrence underwent surgery, of whom one developed a second locoregional recurrence at the penile stump and left inguinal lymph nodes 8.4 years later. He underwent total penectomy followed by bilateral radical inguinal lymph node dissection as salvage treatment. The other patient underwent pelvic exenteration and partial ostectomy of pelvic bone with flap reconstruction. Both patients were disease free at the time of data collection.
Among the five patients who developed regional relapse, one patient underwent pelvic and bilateral inguinal lymphadenectomy but he developed right inguinal relapse 2 months after radical surgery. He was then given 5 cycles of palliative chemotherapy (PF) and achieved static disease. Further palliative radiotherapy with electrons (10 Gy single fraction) was given to the right groin mass. He was lost to follow-up after radiotherapy. Two patients with regional relapse were given radical radiotherapy to the pelvis and bilateral inguinal regions (one with 50.4 Gy in 28 daily fractions over 5.5 weeks and the other with 50 Gy in 20 daily fractions over 4 weeks). Neither patient developed any further recurrence and were still alive at the time of analysis. One of the patients who developed metastatic disease at recurrence was given palliative radiotherapy for pain control. All other patients who developed disease recurrence were referred for hospice care.
Radical Radiotherapy
The patient who received primary radical brachytherapy developed local recurrence 30 months later and partial penectomy and bilateral modified inguinal lymph node dissection was performed. He was still alive with no further recurrence at the time of analysis. The patient who underwent primary radical external beam radiotherapy to the penis alone developed bilateral pelvic and inguinal lymph node recurrence 2 months after completion of radiotherapy. He refused further treatment and passed away 6 months later. The outcomes of the two patients treated with radical radiotherapy are also summarised in Table 3 .
Overall Outcome
Overall 20 patients had died at the time of data collection. The median overall survival for all 30 patients included in this report was 22 months (range, 2-173 months; Figure 2 ), including deaths from other causes. Of the 20 deaths, nine were penile cancerrelated.
DiSCUSSiON
Primary penile cancer is uncommon. Several risk factors for penile cancer have been identified. Established aetiological and epidemiological risk factors are phimosis, chronic penile inflammation, smoking, HPV infection, sporalene and ultraviolet A phototherapy for various dermatological conditions, multiple sexual partners, and early age of first intercourse. 3, 4 In our series of 30 patients, one patient had a history of sexually transmitted disease, five had a history of phimosis, two had a history of paraphimosis, and 18 had a smoking history.
The majority of patients in this study presented late with advanced stage disease (stage III and IV) with operable or inoperable inguinal involvement. This is in keeping with other studies in other countries. 2 One reason for this late presentation in our series may be due to underreferral to a tertiary oncology centre. Most patients with early-stage penile cancer were followed up by a surgeon or urologist. The mean referral rate is around two to three cases per year according to our series but the incidence reported in the Hong Kong Cancer Registry is much higher.
1
The treatment modalities for penile cancer include surgery, chemotherapy, and radiotherapy. Primary treatment of penile cancer aims at complete tumour removal with as much organ preservation as possible; achieving negative margins to reduce the risk of local recurrences; and pathological staging of the tumour and inguinal lymph nodes. 5 There are no randomised controlled trials or observational studies for surgical treatment options of localised disease, nor studies comparing surgical and non-surgical modalities. Treatment choice depends on tumour size, histology, stage, grade, and patient preference. In our patient series, surgery was the most common modality of treatment for patients with SCC of the penis. In this series, inguinal lymphadenectomy was performed in 55.6% (10/18) of patients after penectomy, of whom six patients presented with clinically detectable lymph nodes before operation. Four patients underwent ipsilateral inguinal lymphadenectomy and six patients underwent bilateral inguinal lymphadenectomy. According to the recommendation of the European Association of Urology in 2015, 6 patients with clinically N0 disease and local staging of more than T1 and grade 2 disease are encouraged to receive invasive lymph node staging by bilateral modified inguinal lymphadenectomy or dynamic sentinel node biopsy. Patients with palpable inguinal lymph nodes (cN2/cN3) are advised to undergo radical inguinal lymphadenectomy and those with pN2 or pN3 disease are advised to undergo ipsilateral pelvic lymphadenectomy. According to current standards, nine of our patients should have undergone radical bilateral inguinal lymphadenectomy and three should have undergone ipsilateral pelvic lymphadenectomy.
The reported local and regional recurrence rates after radical surgery, irrespective of T-stage and nodal status, were 4% to 13% and 14% to 19%, respectively. The reported local recurrence rate after brachytherapy was 10% to 30%. 6, 7 In our series, 55.6% (10/18) patients who underwent radical surgery developed disease recurrence, of whom two (11.1%) developed local recurrence, 5 (27.8%) developed regional recurrence, one (5.6%) developed local and regional recurrence, and two (11.1%) developed distant metastases. Both patients (100%) who received radical radiotherapy developed disease recurrence. The high recurrence rate may partially be due to the small patient number, the relatively more advanced stage disease in our patients, and the suboptimal surgical resection.
Neoadjuvant chemotherapy is an attractive option for patients with locally advanced disease or bulky lymph node disease. It allows down-staging of the lymph nodes and early treatment of the likely systemic disease. Several phase II trials have suggested the response rate of neoadjvuvant chemotherapy to be 25% to 50%. [8] [9] [10] [11] Adjuvant chemotherapy has been proposed to improve disease-free survival. A few small and heterogeneous series reported long-term disease-free survival of 39% to 53% after three to four cycles of adjuvant chemotherapy in patients with pN2-3 disease. 9, 12, 13 Different chemotherapeutic agents were administered including vincristine, bleomycin and methotrexate; PF; and cisplatin, 5-fluorouracil plus paclitaxel or docetaxel. None of our patients were offered neoadjuvant or adjuvant chemotherapy.
There are very limited published data for the use of radiotherapy to treat regional lymph nodes. In our series, two patients with regional disease recurrence were given radical radiotherapy to the pelvis and bilateral inguinal regions. Both remained disease-free after radiotherapy with a follow-up of 52 months and 39 months after salvage treatment. Radical radiotherapy for clinically detectable inguinal lymph nodes may be a treatment option but further studies are needed to define its role in treatment for patients with SCC of the penis.
Adjuvant radiotherapy has been administered following inguinal lymphadenectomy. According to a study based on the National Cancer Institute Surveillance, Epidemiology and End Results Program that compared patients with penile cancer treated with either surgery alone or surgery and external beam radiotherapy, results from the multivariate analysis showed that the addition of adjuvant radiotherapy conferred neither a harmful nor a beneficial effect on the cause-specific survival.
14 It is not generally recommended but may be considered in patients with high-risk factors such as involved resection margin, inadequate lymph node dissection, pelvic lymph node metastases, extranodal extension, bilateral inguinal lymph node involvement, or lymph nodes of >4 cm. 15 Two of our patients received adjuvant radiotherapy, of whom one remained disease-free until he died and the other patient developed regional relapse and died shortly after histological confirmation of disease recurrence. Given the proven curative efficacy of radiotherapy with or without chemotherapy in squamous cell malignancies in the head and neck regions, female genitalia and anus, and with penile SCC sharing a similar pathology, adjuvant radiotherapy may be considered. The role of postoperative adjuvant radiotherapy, or even chemoirradiation, in the treatment of patients with penile cancer has yet to be defined.
The most common long-term side-effect after radical penectomy and brachytherapy was meatal stenosis. In our series, six (31.6%) out of 19 patients who underwent penectomy developed meatal stenosis that required repeated dilatation. This complication rate is higher than that reported by other authors of approximately 3% to 9%. 16, 17 None of our patients developed significant sideeffects after radical radiotherapy.
The choice of chemotherapeutic agents for metastatic SCC of the penis varies. Several two-or three-drug regimens have been studied prospectively but no randomised trial has been performed and thus no single drug combination has yet been proven to be significantly superior to other regimens. 18 Systemic treatment for metastatic SCC of the penis is mainly cisplatin-based chemotherapy, building on the results from a study conducted by the Southwest Oncology Group on cisplatin monotherapy.
19 With the introduction of taxanes in penile cancer treatment, the efficacy and activity of the regimens used seemed to have been enhanced with response rates of up to 35% to 50%. 8, 20 In our series, two of our patients received palliative chemotherapy with PF. One patient progressed after one cycle of PF and the other attained static disease after five cycles of PF.
This series included only patients who were evaluated and treated at a single institution, and may not reflect the whole population in this locality. Despite this limitation, this study has provided local data to supplement existing evidence of this disease in our local population.
CONClUSiON
SCC of the penis is a rare male malignancy in the Hong Kong population. Our series suggested that for our patients who present with advanced disease, a reasonable long-term survival can be achieved with aggressive local and regional treatment. More prospective studies will help refine the treatment
